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obtained.

Y
( Antenna body D]
T i ey 2
transmitting Transmitting Receiving
gide data — Modulator i —— L] side data
processing unit electrode Coil sensor Demodulator [processing unit]
NN W N ~ 7~ Vad
on 12 13 211 22 23
Transmitter Receiver
401
L Receiver l
4

21



US 2010/0062709 A1

S04

S

Mar. 11, 2010 Sheet 1 of 5

ABaTBUE

8

'

WA

10 at

R

VA

ieieX g srne s

Patent Application Publication

P
%

L




Patent Application Publication = Mar. 11, 2010 Sheet 2 of 5 US 2010/0062709 A1

FIG.2
a 212
2 b L 2120
2123
2122
b 212 v 212677 :
2122 : !
211 2123, 2127 ;
a { | 2125 ;
: Il 5
2120 : l :
~ LT :
2121 ! 2128 ;
T ]
e
A
2124
2200
c d 2124 b
120 2200
2124
2121 —1 Lo
"
211 .
= 2122 |+
~
2121 | o
|
\.f\
2120 2124




US 2010/0062709 A1

Mar. 11, 2010 Sheet 3 of 5

Patent Application Publication

oziz
zzle
edooso1TTos0 IOSUSS TTODL._ MMMMMNMM
~ eoe Y RTE:

€D

14

......
......
.....

Ata/sugoz A1G/8U007 AlQ/8u00Z
Suop- SUOQP- SUQOP-

G g e e e e e T o 00 2 P 0078 e e e gy sy 00
” . 081~ S 081~ , 051
3 H r
: ! 2 001 - 00°1- [ ool
N 7N > 05°0- N i SR 050 F \w N =4 05 0-
F s P - £ W L by
X _?.: 1 _x: vidfor Moo jén \_a_\_. v A0 O + s r \.\ -A0D 0 C + L ./ \\ A0O 0
L o /_ z - i 3
E \ : . H . - S .

< A 050 /.5\ /\;\ 030 % 4 080
3 00l 001 s 00t
. 0671 081 i 05l
cdia Lado o 00°Z 002 ’ wLisdondad go oz
yanduj
Zp FAS

Lq
BSpPOXI0DTD aojeasusb
Bur3zTWSURIY, Teubtg
Mgl Mlog e



US 2010/0062709 A1

Mar. 11, 2010 Sheet 4 of 5

Patent Application Publication

ISAaTeD9Y
oY
aeaTe0BYy ‘ I933 TUSURL],
£2 24 Lie £l 2l Ll
A~/ A~ P N A o~
3run Butesasoxd 3Tun Burssasoxd
eqep oprs [ I03ETNpPOUBQ—{IOSUSS TTOD SPOIIVDTS | | soqetnpow b~ esep spre
Sutateney mﬂﬁnwnwﬂﬂumﬂu.ﬂg.ﬁ BuryqTusueay
W e o
C — Apoq euusjuy )
A
€

F"OId



US 2010/0062709 A1

Mar. 11, 2010 Sheet 5 of 5

Patent Application Publication

YOS

€05

ABATDOOY Le N\~ Ritn BuTATS053 TouBT Ie3jTusuex],
MN NN mﬁvvmuwwqﬂuuumuun m —. N F .. —.
Pad o PI®T3 oyjeubey Ny Ny N\~
3TUn T
utesecozd s3epf— 203 e npoweg | | fruueawe worssease 209 spoajoeTe 2032 TAPOR I..»ﬂcuu Mmﬂwwwwoun
spts Butatacsy PI®T3 °T3ISuUbeR Butyytwsuexy, Buti3TWsUEIL
AN > ...mn.
z LOS M
g Apoq ruuejuy
AV
€

G DId




US 2010/0062709 Al

COMMUNICATION SYSTEM

TECHNICAL FIELD

[0001] The present invention relates to a communication
system using electro-magnetic field for communication. Par-
ticularly, it relates to a communication system, which com-
municates by using electro-magnetic field induced in the
human body.

BACKGROUND ART

[0002] The communication systems known as using an
electro-magnetic field induced in the human body include a
communication systems comprising a transmitter, in which
voltage signals generated by modulating communication
information is applied to the human body by capacitance
coupling to induce an electric field in the vicinity of the
human body, and a receiver, in which the strength of the
electric field induced by the human body is detected and the
strength of the electric field is demodulated into communica-
tion information (refer to patent documents 1, 2 and 3).
[0003] In these communication systems the electric field
strength in the receiver is detected by coupling the electric
field in the vicinity of the human body with electro-optic
crystal via electrode located near the human body as changes
in polarization characteristics of the electro-optic crystal
(Patent documents 1 and 2), or from the output from FET
(Field Effect Transistor) with its gate connected with the
electrodes located under the electric field in the vicinity of the
human body (Patent document 3).

[0004] [Patent Document 1]

Japanese Patent Application Laid-Open Publication No.
2001-298425

[0005] [Patent Document 2]
Japanese Patent Application Laid-Open Publication No.
2001-352298

[0006]

Japanese Patent Application Laid-Open Publication No.
2004-282733

DISCLOSURE OF THE INVENTION
Object to be Achieved by the Invention

[0007] When the technology to detect the electric field
strength by means of the aforementioned electro-optic crystal
is used, a laser apparatus is necessary, in addition to the
electro-optic crystal itself, for measuring polarization char-
acteristics of the electro-optic crystal. Consequently, the
receiver will be of complicated structure and more costly.
[0008] Ontheother hand, when the technology to install the
FET with a gate connected with the electrode located in the
electric field in the vicinity of the human body, the gate
voltage is strayed from the FET ground so that it’s operating
range is not assured. Consequently no stable communications
action can be expected.

[0009] Also, since the electric field noise generated by vari-
ous electric products is relatively high in the general environ-
ment, any of the aforementioned technology to detect electric
field induced in the human body may not ensure stable com-
munications in some cases.

[0010] The object of the present invention, therefore, is to
achieve stable receiving action in a communication system

[Patent Document 3]
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which conducts communications by using electro-magnetic
field generated in the human body, with a simpler receiver
configuration.

Means for Achieving the Object

[0011] In order to achieve the foregoing object, the com-
munication system of the present invention comprises a trans-
mitter, which applies transmission signals produced by
modulating communication information to a conductive
transmission medium and induces an electric field in the
vicinity of the aforementioned transmission medium, and a
receiver, which detects the strength of the electric field
induced by the transmission medium and demodulates the
detected electric field strength into the communication infor-
mation, wherein the receiver is equipped with an electric field
detecting unit for detecting the strength of electric field
induced by the transmission medium, and the said electric
field detecting unit is configured with a receiving electrode,
which the transmission medium comes close to or contact
during communication between the transmitter and the
receiver, a coil(s), a sensor electrode arranged near the central
opening of the aforementioned coil, a conductive cable con-
necting the receiving electrode and the sensor electrode, and
a circuit for outputting signals indicating the strength of elec-
tric field based on the electric current induced in the coil.
[0012] Such communication system, with a receiver of
extremely simple and low-cost configuration, can detect the
changes in the electric field strength more stably, than the
receiver, in which a magnetic flux induced by the electric
current generated by the electric field at the sensor electrode,
etc., is detected by using coils, and the strength of electric
field is detected as changes in polarization characteristics of
electro-optic crystal.

[0013] It is preferable here that such communication sys-
tem has a magnetic core placed as being inserted in the central
opening of the coil in the electric field detecting unit, and that
the sensor electrode is placed on the end face of the magnetic
core as being adhered to the said end face.

[0014] This can improve the sensitivity of the electric field
detecting unit.
[0015] Also, in this case, for example, the sensor electrode

may be equipped with a sealant having a higher magnetic
permeability than that of air to seal the entire or periphery of
the sensor electrode on the magnetic core.

[0016] This may reduce leakage of magnetic flux to the
outside of coils and improve the sensitivity of the electric field
detecting unit.

[0017] Alternately, for example, it is possible that plural
pairs made of the magnetic body core and the coil wounded
around the said magnetic body are mounted, and the sensor
electrode is adhered to the end face of the magnetic core of
each aforementioned pair as being sandwiched between (sur-
rounded by) the end faces of the magnetic body core of each
pair made of the magnetic body core and the coil wounded
around the said magnetic body.

[0018] This may also reduce leakage of magnetic flux to the
outside of coils and improve the sensitivity of the electric field
detecting unit.

[0019] Also, in order to achieve the foregoing object, the
present invention constitutes the communication system,
which comprises a transmitter, which applies transmission
signals produced by modulating communication information
to the conductive transmission medium and induces an elec-
tro-magnetic field in the vicinity of the transmission medium,
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and a receiver, which detects the strength of the electro-
magnetic field induced by the transmission medium and
demodulates the detected electro-magnetic field strength into
the communication information, wherein the receiver is
equipped with an electro-magnetic field detecting unit for
detecting the strength of electro-magnetic field induced by
the transmission medium, and the said electro-magnetic
detecting unit is configured with a coil(s) and a sensor elec-
trode placed near the central opening of the said coil, and
which the transmission medium comes close to or contact
during communications between the transmitter and the
receiver, and a circuit for outputting signals indicating the
strength of electro-magnetic field based on the electric cur-
rent generated in the coil.

[0020] The use of such transmission system can realize
stable communications in a simpler configuration without
using a receiving electrode.

[0021] Insuch communication system, it is also preferable
to provide a magnetic body core placed as being inserted into
the central opening of the coil of the electro-magnetic field
detecting unit, wherein the sensor electrode is placed on the
end face of the aforementioned magnetic body core as being
adhered to the said end face.

[0022] This can further improve the sensitivity of the elec-
tro-magnetic strength detecting unit.

[0023] Here, the transmission medium in the above com-
munication system can be either human body or living body.
[0024] Also, in order to achieve the forgoing object, the
present invention constitutes the communication system,
comprising a transmitter, which applies transmission signals
produced by modulating communication information to a
living body and induces a static electro-magnetic field or an
induced electro-magnetic field in the vicinity of the living
body, and a receiver, wherein the receiver is equipped with a
magnetic field detecting unit for detecting the strength of the
magnetic field component of the electro-magnetic field
induced by the living body, and the magnetic detecting unit is
configured with a magnetic field sensor, which the transmis-
sion medium comes close to or contact during communica-
tions between the transmitter and the receiver, and a magnetic
field strength signal generating circuit which outputs signals
indicating the strength ofthe magnetic field component based
on the output from the magnetic field sensor. Here, as the
magnetic field sensor, a loop antenna can be used, for
example.

[0025] Since such communication system uses the mag-
netic field with less ambient noise rather than the electric
field, for the transmission from a living body to the receiver,
communications will be more stable than that using electric
field.

Effect of Invention

[0026] As mentioned above, the present invention can pro-
vide stable receiving action in the communication system,
which uses the electro-magnetic field induced in the human
body for communications, with a simpler configuration of the
receiver.

BEST MODE FOR CARRYING OUT THE
INVENTION

[0027] An embodiment of the communication system of
the present invention is described below with an example of
its application to the human body communication system.
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[0028] To begin with, the first embodiment of this invention
is explained. FIG. 1a shows the functional configuration of
the communication system related to the embodiment of the
present invention.

[0029] As shown in FIG. 14, the communication system is
configured by the transmitter 1 and the receiver 2, which
communicate via the antenna body 3.

[0030] Also, the transmitter 1 has the transmitting side data
processing unit 11, which generates communication informa-
tion, which is to be transmitted to the receiver 2, the modu-
lator 12, which modulates communication information and
outputs it as transmission signals, and the transmitting elec-
trode 13, which applies transmission signals to the antenna
body 3. The receiver 2 has the signal receiving unit 21, which
detects the strength of electric field induced by the antenna
body 3 and outputs it as received signals, the demodulator 22,
which demodulates the received signals into communication
information and the receiving side data processing unit 23,
which processes demodulated communication information.
Also, the signal receiving unit 21 of the receiver 2 has the
receiving electrode 211 and the coil sensor 212.

[0031] The external appearance of the transmitter 1 is
shown in FIG. 15.

[0032] As shown in the figure, the transmitter 1 has the
transmitter main frame unit 101, which houses the transmit-
ting side data processing unit 11, the modulator 12 and the
transmitting electrode 13, and the band 102, with which the
transmitter main frame unit 101 is wrist-worn, as shown in
FIG. 1c. As shown in the cross-sectional view of the trans-
mitter main frame unit 101 in FIG. 1d, the transmitting elec-
trode 13 is, is mounted on the backside of the main frame unit
as covered by the non-conductive cover 103 so that the elec-
trode 13 comes close to the human arm when the transmitter
main frame unit 101 is attached to the arm. This configuration
ensures that the transmitting electrode 13 and the human body
are capacitance-coupled when the transmitter is attached to
the human arm.

[0033] The external appearance of the receiver 2 is shown
in FIG. 1e.
[0034] As shown in the figure, the receiver 2 has the panel

unit 201 housing the receiving electrode 211, and the receiver
main frame unit 202 housing the coil sensor 212, the demodu-
lator 22 and the receiving side data processing unit 23. The
receiving electrode 211 is mounted, as shown in the top view
of'the panel unit 201 in FIG. 1fand the cross-sectional view of
the panel main frame unit 201 in FIG. 1g, on the front side of
the panel unit 201 as covered by the non-conductive cover
203 so that the human hand can be held over and come close
to the receiving electrode. This configuration ensures that the
electric field in the vicinity of the human body acts upon the
receiving electrode 211 when the human hand is held over the
panel unit 201.

[0035] Next, the configuration of the coil sensor 212 of the
signal receiving unit 21 of the receiver 2 is schematically
shown in FIG. 2a.

[0036] As shown in the figure, the coil sensor 212 has the
coil 2121 with its ferrite-made core 2120 being inserted in the
central opening, the copper-made sensor electrode 2122 fixed
onthe end face of the top of the core 2120 and the sealant 2123
with a relatively high magnetic permeability to seal the sensor
electrode 2122 on the end face of the core 2120, wherein the
sensor 2122 is connected with the receiving electrode 211 via
conductive wire. As the sealant 2123, epoxy resin mixed with
magnetic powder and others can be used.
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[0037] Also, the coil sensor 212 has the current detecting
circuit 2124, which converts the current passing through the
coil 2121 to voltage signals. In the figure, this current detect-
ing circuit 2124 is composed of the FET2125, in which the
electric current passing through the coil 2121 is used as gate
signals, the resistance 2127 for converting source-drain elec-
tric current of the FET 2125 passing through having the
strength corresponding to the gate signals to electric voltage
by the electric power 2126, the condenser 2128 for adjusting
the frequency property of the coil condenser 212, and others.

[0038] The action of such communication system is
explained below.

[0039] The communication information generated by the
transmitting side data processing unit 11 is AM-modulated by
the modulator 12, using, for example, carrier wave with the
amplitude of 2V and the frequency of 1 MHz, and outputted
to the transmitting electrode 13. The transmission signals are
then applied from the transmitting electrode via capacitance-
coupling to a human body. The human body functions as the
antenna body 3 and induces a static or induced electro-mag-
netic field, the strength of which corresponds to the transmit-
ting signals, in the vicinity of the human body.

[0040] On the other hand, when the human hand is held
over the panel unit 201 in the receiver 2, the electric field in
the vicinity of the human body is coupled to the sensor elec-
trode 2122 of the coil condenser 212 via the receiving elec-
trode 211 of the panel unit 201. This generates alternate
current at the sensor electrode 2122, and then induces a mag-
netic flux in the central opening of the coil 2121 correspond-
ing to the strength of the electric field in the vicinity of the
human body. Then, the electric current passes through the coil
2121 corresponding to such changes in the magnetic flux, and
this electric current passing through this coil 2121 is con-
verted by the electric current detecting circuit 2124 of the coil
sensor 212 to voltage signals and sent as received signals to
the demodulator 22. As a result, the signals corresponding to
the electric field in the vicinity of the human body, namely the
transmission signals of the transmitter 1, can be obtained as
the received signal.

[0041] The demodulator 22 demodulates the received sig-
nals by AM-demodulation to communication information
and transmits the information to the receiving side data pro-
cessing unit 23. And, the receiving side data processing unit
23 processes the transmitted the communication information.
[0042] The action of the communication system relating to
the first embodiment of the present invention has been
explained above.

[0043] Here, the sealant 2123 in the coil sensor 212 is
provided to improve the sensitivity of detecting the magnetic
flux in the coil 2121.

[0044] FIG. 3 shows the experiment conducted to demon-
strate the effect of this sealant 2123.

[0045] AsshowninFIG. 3a, asign wave with the amplitude
of 2V and the frequency of 1 MHz is outputted as transmis-
sion signals to the transmitting electrode 13. Then, by assum-
ing the electric wire 302 covered by insulating material as a
human body, the transmission signals are applied from the
transmitting electrode 13 via capacitance coupling to one end
of the electric wire 302. And, at the other end of the electric
wire 302, the electric field generated around the electric wire
302 is received by the receiving electrode 211 and coupled to
the coil sensor 212. The output from the coil sensor 212 is
observed with the oscilloscope 303.
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[0046] The results of such experiment have revealed that
when no sealant 2123 was provided as in FIG. 351, the ampli-
tude of the output from the coil sensor 212 was 1.10V as
shown in FIG. 352, whereas when the sealant 2123 was
mounted to cover only the periphery of the sensor electrode
2122 as shown in FIG. 3¢1, the amplitude of the output from
the coil sensor 212 was 1.38V as shown in FIG. 3¢2. When the
sealant 2123 was provided to cover the entire sensor electrode
2122 as shown in FIG. 341, the amplitude of the output from
the coil sensor 212 was 1.48V as shown in FIG. 342.

[0047] And these experiment results indicate that by pro-
viding such sealant 2123 to cover at least a part of the sensor
electrode 2122, the magnetic flux detection sensitivity at the
coil 2121 can be improved. The mechanism to improve this
magnetic flux detection sensitivity is considered that the seal-
ant 2123 with a relatively high magnetic permeability (higher
than that of ambient air at least) can induce the magnetic flux,
which may escape into air above the sensor electrode 2122
unless the sealant 2123 is placed, into the core 2120.

[0048] The first embodiment of the present invention has
been explained above.

[0049] According to the first embodiment of the present
invention, an extremely simple and low-cost configuration of
the receiver 2, in which the magnetic flux induced by the
electric current generated by the electric field is detected by
using the coil 2121, can detect the electric field stably, as
compared with the configuration, in which the strength of
electric field is detected as the changes in polarization char-
acteristics of electro-optical crystal.

[0050] Inthemeantime, forexample, in the coil sensor 212,
by connecting the sensor electrode 2122 with each core 2020
as being sandwiched between the cores 2120 of two coils
2121 as shown in FIG. 2¢, or by connecting the sensor elec-
trode 2122 with each core 2120 as being placed among the
cores 2120 of three coils 2121 as shown in FIG. 3¢, the coil
sensor shown above can reduce the magnetic flux, which is
escaped into air outside the coil 2121, can more sensitively
detect the electric field coupled with the sensor electrode
2122. In this case, for example, there should be provided the
electric current detecting circuit 2124 individually in each
coil and the received signal generation circuit 2200 which
generates received signals by adding each output from each
electric current detecting circuit 2124.

[0051] The second embodiment of the present invention is
explained below.

[0052] FIG. 4a shows the functional configuration of the
communication system of this embodiment.

[0053] As shown in the figure, the communication system
relating to the second embodiment of the present invention
has the same configuration as that of the abovementioned first
embodiment except that the receiving electrode 211 of the
receiver 2 is removed.

[0054] FIG. 456 shows the external configuration of the
receiver 2.
[0055] As shown in the figure, the receiver 2 has a configu-

ration that the coil sensor 212, the demodulator 22 and the
receiving side data processing unit 23 are housed in the single
case 401. And just under the top surface of such case 401, the
coil sensor 212 is placed such that the axis of the coil 2121
becomes perpendicular to the surface.

[0056] With such receiver 2, when a human hand is held
over the case 401, the electro-magnetic field in the vicinity of
the human body acts upon the coil sensor 212 placed just
under the top surface of the case 401, generates electric cur-
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rent passing through the coil 2121. The electric current pass-
ing through the coil 2121 is then converted by the electric
current detecting circuit 2124 of the coil sensor 212 to voltage
signals, which are then transmitted to the demodulator 22 as
received signals. As a result, the received signals, which cor-
respond to the electro-magnetic field in the vicinity of the
human body, namely the transmission signals of the transmit-
ter 1, can be obtained.

[0057] The demodulator 22, then, demodulates the
received signals via AM demodulation to communication
information, and delivers it to the receiving side data process-
ing unit 23, in which the communication information is pro-
cessed.

[0058] The second embodiment of the present invention
has been explained above.

[0059] According to the second embodiment of the present
invention as explained above, the receiving electrode 211 can
be excluded in the first embodiment.

[0060] The third embodiment of the present invention is
explained below.

[0061] FIG. 5a shows the functional configuration of the
communication system of the embodiment of the present
invention.

[0062] As shown in the figure, the communication system
according to this embodiment is equipped with the magnetic
field detection antenna 501 and the magnetic field strength
detecting unit 502 in the signal receiving unit 21 of the
receiver 2, in place of the receiving electrode 211 and the coil
sensor 212 of the communication system of the aforemen-
tioned first embodiment.

[0063] FIG. 5b shows the appearance of the receiver 2.

[0064] As illustrated in the figure, the receiver 2 has the
antenna panel 503, which houses the magnetic field detection
antenna 501, and the receiver chassis 504, which houses the
magnetic field strength detecting unit 502, the demodulator
22 and the receiving side data processing unit 23. The mag-
netic field detection antenna 501 is of magnetic type, such as
loop antenna, for example. As shown in the top view of the
antenna panel 503 in FIG. 5¢ and the cross-sectional view of
the antenna panel 503 in FIG. 54, a human hand can be held
over close to the antenna, which is placed inside the panel as
it can detect a magnetic flux in vertical direction. Because of
this structure, when a human hand is held over the panel unit
201 the magnetic field in the vicinity of the human body acts
upon the magnetic field detection antenna 501.

[0065] According to such receiver 2, when a human hand is
held over the antenna panel 503, the magnetic field in the
vicinity of the human body acts upon the magnetic field
detection antenna 501 placed inside the antenna panel 503
and makes the signals corresponding to the magnetic field
pass through the magnetic field detection antenna 501. The
magnetic field strength detecting unit 502 produces voltage
signals indicating the strength of the magnetic field from the
electric current passing through this magnetic field detection
antenna 501 and sends them to the demodulator 22 as
received signals. As a result, the signals corresponding to the
magnetic field in the vicinity of human body, consequently
the transmitted signals of the transmitter 1 are obtained as
received signals.

[0066] The demodulator 22 demodulates the received sig-
nals to communication information by AM demodulation and
delivers them to the receiving side data processing unit 23, in
which the communication information is processed.
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[0067] As the magnetic field detection antenna 501, a Hall
element, which generates voltage signals corresponding to
the magnetic field by the Hall effect, can be used. In this case,
the magnetic field strength detecting unit 502 acts to detect
the strength of the magnetic field from voltage signals gen-
erated by the Hall element.

[0068] The third embodiment of the present invention has
been above explained.

[0069] According this third embodiment, since the mag-
netic field with less ambient noise than that of the electric field
is used for the transmission between living body and the
receiver, more stable communications than that using the
electric field for transmission are achieved.

[0070] Although in every embodiment mentioned above,
the transmission signals are applied to the human body via
capacitance coupling from the transmitting electrode 13, they
can be applied to the human body by bringing the transmitting
electrode 13 into direct contact with the human body.

[0071] In the aforementioned first and second embodi-
ments the receiver 2 can be configured to receive signals when
ahuman hand is held over the receiving electrode 21 and coil
sensor 212. Alternately, the receiver 2 can be configured to
receive signals when a human hand is brought into direct
contact with the receiving electrode 211.

[0072] In all of the above embodiments, materials other
than human body, such as animal, plants and other conductive
materials, may be used as the antenna 3.

BRIEF DESCRIPTION OF THE DRAWINGS

[0073] FIG. 1 A view showing the configuration of the
communication system of'the first embodiment of the present
invention

[0074] FIG. 2 A view showing the configuration of the coil
sensor of the first embodiment of the present invention
[0075] FIG. 3 A view showing the effect of the coil sensor
sealant of the first embodiment of the present invention
[0076] FIG. 4 A view showing the configuration of the
communication system of the second embodiment of the
present invention

[0077] FIG. 5 A view showing the configuration of the
communication system of the third embodiment of the
present invention

DESCRIPTION OF NOTATIONS

[0078] 1...Transmitter,2...Receiver,3...Antennabody,
11 . . . Transmitting side data processing unit, 12 . . .
Modulator, 13 . . . Transmitting electrode, 21 . . . Signal
receiving unit, 22 . . . Demodulator, 23 . . . Receiving side
data processing unit, 101 . . . Transmitter main frame, 102
...Band, 201 . .. Panel unit, 202 . . . Receiver main frame
unit, 211 . . . Receiving electrode, 212 . . . Coil sensor, 501
... Magnetic field detection antenna, 502 . . . Magnetic field
strength detecting unit, 503 . . . Antenna panel, 2120 . . .
Core, 2121 . .. Coil, 2122 . . . Sensor electrode, 2123 . . .
Sealant, 2124 . . . Electric current detecting circuit, 2125 .
.. FET, 2126 . . . Power source, 2127 . . . Resistance, 2128
... Condenser

1. A communication system comprises a transmitter, which
applies transmission signals produced by modulating com-
munication information to the conductive transmission
medium and induces an electric field in the vicinity of the
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transmission medium, and a receiver, which demodulates the
detected strength of electric field into communication infor-
mation,

wherein the receiver comprises an electric field detecting

unit for detecting the strength of the electric field

induced by the transmission medium,

wherein the electric field detection unite comprises:

a receiving electrode, which the transmission comes
close to or contacts during communication between
the transmitter and the receiver,

a coil,

a sensor electrode placed close to the central opening of
the coil, and

a conductive wire connecting the receiving electrode
and the sensor electrode, and

wherein the coil outputs signals indicating the strength
of the electric field acting upon the receiving elec-
trode.

2. The communication system according to claim 1,
wherein the electric field detecting unit has a magnetic body
core inserted in the central opening of the coil and the sensor
electrode is adhered to the end face of the magnetic body core.

3. The communication system according to claim 2,
wherein the electric field detecting unit has a sealant with
higher magnetic permeability than that of air to seal the entire
sensor electrode or the periphery of the sensor electrode onto
the magnetic body core.

4. The communication system according to claim 2,
wherein the electric field detecting unite is equipped with
plural pairs of the magnetic body core and the coil wound
around the magnetic body core, and the sensor electrode is
adhered to the end face of the magnetic body core of the pairs
and is sandwiched between the end face of the magnetic body
core of each pair of magnetic body core and the coil wound
around the magnetic body core.

5. (canceled)

6. (canceled)

7. A communication according to claim 4 wherein the
transmission medium is a human body or a living body.

8. (canceled)
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9. (canceled)

10. A communication according to claim 1 wherein the

transmission medium is a human body or a living body.

11. A communication according to claim 2 wherein the

transmission medium is a human body or a living body.

12. A communication according to claim 3 wherein the

transmission medium is a human body or a living body.

13. An electric field detecting device for detecting strength

of an electric field, comprising:

a receiving electrode located in the electric field;

a coil;

a sensor electrode located near a central opening of the coil;
and

a conductive wire connecting the receiving electrode and
the sensor electrode; and

wherein the coil outputs signals indicative of the strength
of the electric field acting on the receiving electrode.

14. The electric field detecting device according to claim

13, further comprising:

a magnetic body core inserted in the central opening of the
coil; and

wherein the sensor electrode is adhered to an end face of
the magnetic body core.

15. The electric field detecting device according to claim

14, further comprising:

a sealant, with a higher magnetic permeability that that of
air, sealing the entire sensor electrode or periphery ofthe
sensor electrode onto the magnetic body core.

16. The electric field detecting device according to claim

14, further comprising:

plural pairs of the magnetic body core and the coil wound
around the magnetic body core; and

wherein the sensor electrode is adhered to an end face of
the magnetic body core of ear pair and is sandwiched
between the end face of the magnetic body core and the
coil wound around the magnetic body core.
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